|

1287

GEQS

0SS hhTQ

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

]

TECHNICAL NOTE

No. 1287

FLICHT TESTS OF AN ATRPLANE MODEL WITH A 420 SWEPT-BACK
WING IN THE LANGLEY FREE-FLIGHT TUNNEL
By Bernard Maggin and Charles V. Bennett

Langley Memorial Aeronautical Laboratory
Langley Field, Va.

~ N |

Washington

_May 1947 AFMDC

TECHN!GAL LIBRARY

KFL 2811

e

|

KN ‘24vy AuvuaIT Hog,,

3 I???/t// :

vl



TECH LIBRARY KAFB, NM

LR Ill\fﬂllﬂllll

0l4u550

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

TECENTCAL NOTE NO. 1287

FLIGHET TESTS OF AN ATRPLANE MOIEL WITH A L42° SWEPT-BACK
WING IN THE LANGIEY FREE~FLIGHT TUNNEL

By Bermard Maggin and Charles V. Bennett
SUMMARY

Power=-off flight tests have been conducted in the Langley free-
flight tunnel to determine the dynamic stebllity charactecistice of
an airplane model with a 42° swept-~back wing of aspect ratio 5.9 and
taper ratio 0.,5. The static-stebility and wing-stall characteristics
of the model were also determined.

The results of the investigabtion showed that although the wing
alone was statically unstable longltudinally at moderate and high 1ift
coefficients, the ccmplete model was staticelly stable over the 1ift
range for scme horizontael-tall positions. The degree of stabllity,
however, was critically dependent on tail position. The dynemic
longitudinal stability noted in the flight tests wes satisfactory
except over a lift-coefficient range from 0.65 to 0.80 in which extreme
difficulty was experienced 1n esteblishing the correct trim airspeed
and flight-path angle. This difficulty, which has not been previously
experlienced in free-flight-tunnel investigations, was apparently
associated with a change in alr flow .over the wing that caused abrupt
changes in the variasticn of wing pitching moment end model flight-path
angle with 1ift coefficlent. The dynamic longitudinal behavior wes
errstic in thie range of 1ift ccefficient although the static longi-
tudinal stability from force tests of the cauplete model appesred
to be satisfactory. This particular phenomenon regqulres further
investigation.

The lateral oscillation wes predominsntly s relling motion, the
demping of which was satisfactorily predicted by the labteral-stability
theory that included prcduct-cf=-inertla terms. When the product-of-
insrtia terms were neglected, the theory indicated instebility for
larger values of directional stability then observed in the flight
tests.

The lateral control of the model was sstisfactory at low 1ift
coefficients. At high 1ift coefficients the lateral control was
noticeably weaker but no great difficulty was encountered in maintaining
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control up to the stall. At the stall the model dropped without
pltching or rolling off. The absence of rolling at the stall is
attributed to the fact thet the swept wing maintains scme damping
in roll at the stall in contrast to unswept wings which usuwally
autorotate at the stall.

INTRODUCTION

A study 1s being made in the langley free-flight tunnel of the
low-speed stabllity and control characteristics of airplans designs
having large amounts of sweepback. As a part of this study an
investigation hes been made on s model with a 12° swept-back wing of
aspect ratio 5.9 and taper ratio 0.5. This investigaticn included
power -off flight tests, force tests, tuft surveys, and damping-in-roll
tests of the model. The results of the damping-in-roll tests were
pregented in reference 1 and all other results are presented horein.

The force tests were made with tails off and with various sizes
and positions of the vertical teill and various positions of the )
horizontal teil. The flight tests were made over the 1ift range with
various amounts of directicnal stability. The tult surveys woere made
for the wing alone over the 1ift range. Calculations werv made to
determine the boundary of zero damping of the lateral oscillations of
the model to obtain a corrslation with the flight results.

SYMBOLS

The forces and moments were measured about the stability exes.
A diagrem of thess axes showing positive directions of the forces and
moments 1s given in figure 1.

A agpect ratio

S wing aresa, sgquare feet

v eirspeed, feet per second
W welght of airplene, pounds
b wing span, feet

b ailoron span, feet
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c wing chord, measured in plane parallel to piane of symmetry,
feet

Cg aileron chord, foet

& mean aerodynamic chord, measured in plane parallel to
plane of synmetxy, feet

A angle of sweepback of guarter-chord line of wing,
degrees

i angle of incldence, degress

o angle of attack, degrees

» taper ratio  (cy/cy)

il

rolling moment, foot-pounds

N yawing moment, foot-pounds

M pitching moment, foot-pounds

G 11ft coefficient (Llift/qs)

Cp drag coefficient (Drag/qS)

C, pitching-moment coefficient (M/qSE)

C, rolling-moment coefficient (L/gSb)

C, yewing-moment coefficient - (N/qSb)

CY lateoral-force coefficient (Lateral force/qs)
P period of lateral osclllation, seconds

q dynamic pressure, pounds per squars foot (%'pve)
o) mass density of ailr, aslugs per cubliec foot

B engle of sideslip, degrees

N relative-density factor (m/oSb)

n wess, slugs
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helix angle generated by wing tip,.radiens

rolling angular velecity, radians por sscond

yawing angular velocity, redilens per socond

angle of yaw, degrees (for force-test data, Y = -B)

angle of roll, degrees

radius of gyration sbout princip_e:l X-a.xis_o_f inertla, feot

redius of gyration about principal Z-axis of lnertia, fuet

effective-dihedral perameter, that is, rate of change of
rolling-moment coefficient with angle of sideslip, per
degrec (BCZ/bB)

totel aileron deflection,degress (oum of dcflections of right
and left ailerons, equal up and dcwn)

rollingmomcnt coefficient per degrce deflection of one
aileron t- / Boa)

directional-stablility parameter, that is, ri+s of change of
yawing -moment coefficient with angle of 8ideslip, por degree

%
latoral -force paremeter, that is, rate of change of lateral-
:E‘orce coefficient with engle of gldeslip, per degree

(ocy/28)

rate of change of yawing-momsnt coefficient with rolling-
angular-velocity factor, per radian (’.30'_-' /BP:?-\

rate of change of rolling-moment coefficient with rolling-
angular-velocity factor, per radian (acz/ap"’

rate of chenge of rolling-moment coefficient with yawing-

angular-velocity factor, per radian (oc / Brb)
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Cnr rate of change of yawing-moment cocefficient with yawing-
angular-velocity factor, per radian (acn/a§§)

R Routh's discriminant . e e

> flight-path angle, positive refers to climb, degrees

Subscripts:

t | tip

r root

T horizontal tail
APPARATUS

The power-off flight and force tests were msde in the Langley
free-flight tunnel. The fres-flight-tunnel balance rotates in yaw
with the model so that all forces end moments are measursd about the
stability axes. (See fig. 1.) A complete description of the tunnel
and balance is given in references 2 and 3, respectively. A photograph
of the model in flight in the test section of the tunnel is shown in
Pigure 2. Tuft tests of the model wing were made in the Langley 15-footb
free-spinning tunnel.

. A sketch of the model tested is shown in figure 3. The model
consisted of a wooden boom tpon which yere mounted the wing and
stabilizing surfaces. The wing had 42° sweepback of the quarter-
chord line and a teper ratlio of 0.5. The airfoil section perpendicular
to the 0.50-chord line was s Rhode St. Genese 33 section. This
section was used in accordence with free~flight-tunnel practice of
uging airfoil sections which obtain meximum 1ift coefficilents in the
low-scale tests approximately equal to that of & full-scale wing having
conventional airfoil sections. The stabilizing surfaces were straight-
taper unswept horizontal and vertical talls having NACA 0009 airfoil
sectlons. Two vertical talls were tested on the model, ome 10.6 percent
of the wing arsa the other 5.25 percent of the wing area. The model
was constructed so that the vertical- and horizontal-tail lengths
could be varied and sc that the vertical peeition of the horizontal
tall could be adjusted. Figure 3 presents the geomstric characteristics
of the staebllizing surfaces and figure L presents the various positions
of the surfaces for which tests were mads.
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TESTS AND CALCULATIONS

Force tests were made to determine the 1ift, dreg, end pitching-
moment characteristics throughout the lift vange for the model without
the horizontel tail end with the horizontal tail in the three positions
shown in figure L. In addition, force tests were made at +5° yaw
over the 1ift rangs to determine the lateral stebility characteristics
of the model with the vertical teil removed, with veriical tail 2
mounted in position l,and with verticel teil 1 mounted in positions 1, 2,
end 3. (See fig. h.) TFor all these tests the horizontal tail was in
position 1. All the force tests were made at & dynamic pressure
of 3.0 pounds per squere foot, which corresponds to a test Reynolds
numbexr of 271,000 based on the meen aercdynamic chord of ©.68 foot.

Tuft tests were made to study the flow pattern over the wing
alone throughout the 1ift range. These tests were m.de at zero yaw
at a dynemlic pressure of 2.8 pounds per squere foot, which corresponds
to a test Reynolds number of 205,000. Photographs were teken of ‘the
uppeﬁosurface of the wing over a renge of sngle of attack from 0°
to 34,

Power~-off flight tests of the model with the center of grevity
at 0.55 mean assrodynamic chord wers meds throushout a lift-coefficient
rangs from 0.48 to 1..02. In addition some flights were made with the
center of gravity at 0.40 mean asrodynamic chord at a 1lift coefficient
of approximately 0.75. For all these tests the vertical tail (tail 2)
and the horizontel tall were mounted in position 1, respectively.
Power-off flight tests were also made at a lift cosfficlent of
approximately 0.6 with vertical teil 1 mounted in positions 1, 2,
end 3. (8ee fig. L.)

In the flights, abrupt deflections of epproximately +18°
(total 36°) of the ailerons, 5° of the rudder, and 5° of the elevator
were used for controlling the model. A complete description of
the flight-testing technique used in the Langley free~flight tunnel
is described in reference 2. The behavior of the model in Flight
under the various test conditions was noted by visual observations
which were supplemented by motion-picture records.

Calculations were mede by the method premented in reference 4
to determine the boundary of zero demping of the lateral oscillations
of the model at 1ift coefficients of 0.8 and 0.4 to obtain a
correlation with the flight results. Becauwse & previous investigation
(reference 5) showed that products of inertia in som: conditions had
& pronounced effect on lateral stebility, two mets of calculations
wore mede, one taeking into consideration the product-of -inertis terms
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and the other neglecting the product-of -insrtia terms. For the
calculations in which the products of inertie were neglected, the
principal sxes of inertiawers assumed to cc:l_?cid.e with the body
axes of the model. The aerodynamic, geometric, and mass charac-
teristics of the model used in the calculations are presented in
teble I. The mass cherecteristics of the model were obtained by
measurements. The trim airspeed, flight-path angle, end angle of
attack for & 1lift coefficient of 0.8 were obtained from flight
teste. For a 1ift cosfficient of 0.4 these values were cbtailned

from celculations and force tests. The values of CYB(t&il off')

and Cn were obtained from force tests and the values of
B(talil off)
the demping-in-roll perameter C, were obtained from the axpuri-
b
mental date of reference 1. The values of the other stabllity
paremeters weore estimsted from the charts of reference 6 with some
consideration being given to the effect of sweepback on these

paremeters.

RESULTS AND DISCUSSION

Force Tests

Longitudinal gtebility.- The results of the force tests-to
determine the 1lift, drag, and pltching-moment characteristics of the

model without & horizontal tail and with the horizontal tall in
position 1 are presented in figure 5. These deta indicate that the
model with the horizortsl taill off hed wnsatisfactory statlc longi-
tudinal stability characteristicse at moderate and high cosfficients

a8 evidencad by the increasing nosing=-u) m.mpsuts as raximum l1ift is
approaclied. These data also indicate “nct with ths korlzontal tail

In position 1 the molel had satiafactory stetic lcnulindinel stability
throughout the 1ift range. The downwasgh verlatlen with 1ift coefficient
was eXiremely Tavorebls in producing stetic longitudinel stability.

As the 1ift coefficisnt incrsased, the Cownwash Lppuarently decreased
such that ths horizorial fall tccame more effective. Thils increase

iIn effectiveness was great cnough to straighten out tiwu pitching-
moment curve for the complete model.

The results of the force tests made to determine the pitching-
moment characteristics of the model with various horizontal-tail
positions are presented in figure 6. These date are given with respect
to dlfferent center-of-gravity locations which give epproximately egual
static margins over & moderate lift-coefficient range (0.2 to 0.6) so
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that a direct comparison of the curves can be.made. The data of
figure 6 show that moving the horizcntel tail forwerd resulted

in s large deorease in static lcnglitudinal atebility at the

higher 1ift coefficients (0.7 to 1l.1). Moving the horizontal tail
upward to & position that might be more suitable from high~spesd~
flight considerations resulted in very marked instabllity over the
lift-coefficient range of 0.5 to 0.95. These deta indicate that
gevere changes in downwash exist behind the swept-back wing which
necessitates careful attention to horizontal-teil positicn in order
to obtaln satisfactory stetic longitudinel stebility characteristics
throughout the 1lift rangs. _ )

Lateral stabllity.- The results of the force tests made to
determine the laterzl stability characteristice of the medel are
presented in figure 7 in the form of plots of the latcral-force
paremeter GYB’ directiongl-stability paremoter CnB’ and

effective -dlhedral paremeter ng againgt angle of attack and
i

1ift coefflicient. These data show that with ths vertical tall
removed, the model had a typical variation of CIB with ¢ ror

a swept-back wing. Adding the vertical teil reduced the vurlstion
of CZ‘3 with GL up to a GL of 0.7. This reduction rcsulis

because the vertical tail moves downwerd with increasing angle of
attack. The data of flgure 7 also show that the model with vortiocal
tail removed had spproximately zero directional stability (Cnﬁ= 0)

and that the addition of taill arsa and the increase in vertical-tall
length incrassgced the dlrectional stsbility as expected.

Flow Surveys

The results of the tuft tests of the wing alone ares presented
in figurc 8. These resulte are typical of moderats espoct-ratio wings
with feirly large amounts of swsepback. At low lift coefficlents the
air flow over the wing is normsl but at moderate 1ift coefficients
there 1s & spanwise air flow toward the wing tips alenz tho trailing
edge of the wing. As the lift coefficient is increased, this outward
flow beccmes more pronounced and effects chordwise stations
progressively farther ahead. At maximum Lift cocfficient all the flow
on the wing penels is outward and reverse {low and flow scparation is
noted near tho leoading edge at the quarter spen.
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Flight Tests

211 the Flight tests were made with the horizontal tail in
position 1. This horizontal-tail position was chosen because force
tests showed that with this teil position the most sztlsfactory
static longitudinal stebility was cbtained throughcut the 1ift range.

Lonsitudinel stebllity.- The dynemic longitudinel stability
cheracteristics of the model with horizontal tail 1 and the center
of gravity at 0.55 meen merodynsmic chord were considered satisfactory
between 1ift coefficients of 0.48 to 0.65. In this lift-coefficlent
range the model fléw steedily longitudinally and all pitching motions
appeared to be heavily dawmped.

Over the lift-coefficient renge from 0.65 to 0.8, satisfactory
flights could not be obtained because of difficulty in esteblishing
the correct trim eirspeed snd tunnel angle (which corresponds to the
model flight-path angle). At times these settings would appear to be
correct and the model would be flying satisfactorily but then
suddenly, and for no spperent reason, ihe model would tend to rise or
drop in the tunnel end large changes in tunnel angle end airspecd would
be reguired to meintain flight. Often the changss required were so
large thet they could not be made quickly enough to prevent the model
from crashing. This difficulty has never hesn sxperienced before in
the Lengley free-flight tunnsl and must therefore be assoclated in some
way with the particular awept-back wing tested (A = 42°, A = 5.9,
and A = 0.5). The force tests indicate that the model has sufficlent
stetic longitudinal stability except possibly betwsen 1ift coefficients
of 0.65 and 0.75 (fiz. 5). It was thought that the reduced stability
between 1ift coefficients of 0.65 and 0.75 might explain the srratic
flight behavior noted betwuen 1ift coefficients of 0.65 and 0.80.
A Tew flights mede with the center of gravity moved forward 0.15 mesan
asrodynemic chord to increase the static longitudinal stability
(f1g. 9), however, did not result in an improvement in the longitudinel
flight behavior in this lift.coefficient range (0.65 to 0.80).

The erratic longitudinal flight behavior at lift coefficlents
between 0.65 and 0.8 might be the result of a change in air flow over
the wing (indicated by the pitching-moment dats of fig. 5 and tuft tests
of fig.8) combined with & large variation of the flight-path engle
with 11f% coefficient (shown by the data of fig. 10). The erratic
flight behavior of the model in the tumnel indicetes that airplsnes -
with wings which have abrupt changes in the veriation of piltching moment
with 1ift coefficient might have unsatisfactory dynamic longitudinal
characteristics even though satisfactory static longltudinal stebility
is provided by a horizontal teil. This supposition is substantiated
by figure 11 in which pitching-moment charecteristics and flight-path
angles for the model tested ere compared with similar date for a model
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having a wing wlth the same sweepback but a lower aspect ratio (3.0).
These data show that the low-aspect-ratio wing does not have as
abrupt a change in its pitching-moment curve as the high-aspect
ratio wing and has & smaller variation of flight-path angle with
1ift coefficient. The static longitudinal stablility characteristlcs
of the complete modsls are similer and appear to be satisfactory.

In the flight teats with the model of aspect ratio 3.0, the dynamlc
longitudinael stebility was satisfactory at all 1ift coefficients
tested. It appears therefore that the difficuliles experienced in
Tlight with the model of aspect ratio 5.9 between 11ft coefficlents
of 0.65 to 0.8 can be attributed to the abrupt changes in wing
pltching moment and flight-path angle. - The unsatlsfactory longi-
tudinal stability noted in the model flights might be evidenced in
full-scale flight by difficulty in meintalning steady f£light at 1ift
coefficients at which abrupt changes occur in the pitching-moment
characterlstics of the wing. This particular phenomenon requires
Further investigation.

In flights at 1ift coefficients between 0.80 end 1.02 with the
center of gravity at 0.5% mean asrodynamic chord, the longltudinal
stabllity was considered fairly satisfactory although not as good as
for 1lift coefficients between 0.48 and 0.65. When the model reached
angles of attack that corresponded to the stall _the model settled
to the tunnel floor without any pitching motion.

Lateral stability and control.- With vertical tail 2 in position 1

the lateral stebility characteristics of the modol were considerecd
satlsfactory throughout the lift-coefficient range investigated. The
lateral motions, predominently rolling accompanied by & small amount
of yawing, were fairly well demped. Although aileron control wes
noticeably weak at 1ift coefficlents sbove 0.2, no great difficulty
was encountered in maintsining lateral control. The ability to
maintain lateral control at high 1ift coefficients with reduced aileron
effectlveness is attributed to the fact that the wing damping in
roll ( ) at these high 1ift coefficients was also appreciasbly

P

reduced. (See fig. 12.)

At the stall no abrupt roll-offs occurred and the model usually
settled to the tunnel floor with winge level. This good stalling
behavlior is attributed to the glight positive demping in roll present
at the stall for this wing, which is in contrast to the negative
damping or sutorotation at the stall for unswept wings. (See fig. 12.)

In the flights made with vertical tail 1 in positions 1, 2,
and 3 the reduction in tail size (tail 2 to tail 1) or the reduction
in tail length (positions 1 to 3) resulted in a progressive reduction
in the demping of the lateral oscillation. Figure 13 presents the
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resulta of metion-picture records of flights with controls fixod
maede with vertical tail 1 in positions 1, 2, and 3. Thesy data show
the reduced demping of the rolling motion as tell length wes reduced
and indicaete that with tail 1 in position 3 merginal lateral
stabllity wes obtainud.

The results of the calculetions made to determine the boundery
of zero demping of the leteral oscilletion (R = Q) are pregented
end correlated with the flight results in figure 4. These deta
show that the more complete theory, product-of-inertia terms includud,
glves a satisfectory Indicatiocn of the boundary for zero damping
of the latersl oscillation but that when product-of -inortis torms
are neglected the boundary for zero demping is not predicted with
satisfactory accuracy. - When the product-of -inertis terms are
neglectod, the boundary indicates lateral instebility for larger
values of C,  than those for which the flight tests indicated that

lateral instabliity exists. Neglecting the product-of-inertis terms
corresponds to the condition whers the flight peth end the principal
axes of inertia coincids, which could be accomplished on the model
by introducing the propor smount of wing incidence. A detailed
analysis of the effect of product of inertia on the laterael stebility -
boundery for zero damping of the lateral oscillation is given in
reference 5. : . -

CONCLUDING REMARES

The results of forcs tests and power-off flight teots of an
airplane model with & y2° swept-back wing of aspect ratio 5.9 and
taper ratio 0.5 in the Lengley fres-flight tunnel are sumtiarized
as follows:

1. Although the wing alone was statically wnstavle. longi-
tudinally at moderate and high 1:ft cosfficients, the completé model
was statlcally steble over the 1lift range for scme horizonteli-tail
positions. The tests showed, however, that the static longitudinal
8tability was critically dependent on tall positiom.

2. The dynamic longitudinal stability noted in the flight teats

was satlsfactory except over a lift-coefficient rarge from 0.65

to 0.80 in which extreme difficulty was experienced in establishing
the correct trim airspeed and flight-path angle. This difficulty,
which has not been previously experienced in free-~flight-turmel
investigations, was apparcntly assoclated with a changs in air flow
over the wing that caused ebrupt chenges in the variation of wing
pitching momwent and model flight-path engle over this range of 1ift
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coefficlent,  The dynamic longitudinal behavior wes erratic in thise
lift-~coefficient range although the static longitudinal stability
from force tests of the complete mcdel appeared to be satiasfactory.
This perticular phenomenon requires further investigation.

3. The leteral oscillation of the model was predominantly a
rolling motion which was well damped when a large vertical teil was
used. Reducing the vertical-tall size or vertlical-tail length
resulted in reductions in damping such that with the emsllest tail
end the shortest tail-length configuration flown, the oscillation
vas marginelly stable.

k. The boundery of zero demping of the lateral oscillatlion of
the medel obtained in flight tests was predicted by the lateral-
stabllity theory that included product-of -inertias terms. When the
product-of-inertias terms were neglected, the theory did not predict
the boundary for zero demping but indicated instability for larger
valuea of directional stability than observed in the flight tests.

5. The lateral control of the model was satisfactory at low
1ift coefficients. At high 1lift coefficilents the lateral control
vwes noticeably weeker but no great diffilculty was encountered in
melintaining control. This ability to maintain letercl control with
reduced alleron effectiveness was attributed to the rcduced demping
in roll at these high 11ft coefficients.

6. At the stall the model settled to the tunnol floor withoub
pitching or rolling off. The sbsence of rolling is attributed to the
fact that the swept wing meinteins some damping in roll at the stall
in contrast to an unswept wing which usually would autorotate at the
stall.

Langley Memoriasl Aeronsuticel Laboratory
National Advisory Committee for Aercmautics
Lengley Field, Va., October 2%, 19k6
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TABLE I

14

CHARACTERISTICS OF ATRPLANE MODEL WITH 42° SWEPT-BACK WING USED

IN THE CALCULATIONS OF THE BOUNDARY OF ZERO DAMPING

OF THE LATERAT, OSCILLATION. (R = O)

cL =0.8 ¢ = 0.4

W/S, 1b/sq £t 1.8 1.8
b, £t 3.8 3.8
p, slugs/cu ft 0.00238 0.00238
¥, ft/sec LL 62
u 6.33 6.33
ke, £t 0.51 0.51
k,, £t 1.29 1.29
C, , per radien 0-17 -0.28

P
C, , per radian 0.142 - 0.099C 0.108 + 0.060C

r B(tail) TB(tail)

C_, per radlen

Cn , per radlisn

r
CY , per radian
B

cn , per radien
B(tail off)

7, deg

a, deg

-0.0406 -0 .oggcn[s(tail)

-0.0131 - 1.2C_
p(fail)

-0.007h - 1.670n
B(tall)

10

-0.0309 ~ 0 .osocn
B(tail)

-0.0071 - 1.2C,
“B(ta1l)

-0.00T4 - 1.67C,
B(tail)

NATIONAL ADVISORY
COMMITIEE FOR AFRONAUTICS
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Figure L.— The stability system of axes. Arrows indrcafe

positive directions of rroments and forces. ThHis
system of axes ts defined as an orthogonal system
hownz /%5 origin al the center of grarily arnd i
which the Z~axis is 1 1he plone of symmetry ond
perpendiculor fo the refative wind, 7/he X-axis 1s »
lhe plare of ?mmei‘ry and perpendicular fo the
Z-axis, and the Y-axis 1s perpendicular fo the
plone of symmetry. '
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Figure 2.- Airplane model with 42° swept-back wing in flight in
the Langley free-flight tunnel.
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Fogure 3.-Awmplone model with 42 °5w’cch-bacvé Wing
Liested in HHe Langley free-Flight runnel. wWing
orforlsection , Rhodé S7. Genese 33, peroend rcdlfar
F0 O.soO-chord 1ne ; 7ot/ gwron Sec//ons , NACA O0OF-
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